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SUMMARY 
There were rather wide variations in the percentage of clean 
eggs produced during different seasons of the year. Hot and dry 
weather increased this percentage. 
Frequent gathering was importa:nt because the proportion of 
dirty eggs gathered was reduced 50 per cent by reason of gathering 
the eggs four times per day as compared to gathering them only 
at the end of the day. 
When open nests were used the percentage of dirty eggs was 
decreased considerably (6.3 per cent) by keeping the nests dark-
ened. 
Under the conditions which preva·iled in this investigation 
there was a higher percentage of clean eggs gathered from trap 
nests than from open nests. 
Several nesting ma:terials were found to be satisfactory for 
producing clean eggs. Shavings, oat hulls, sawdust and excelsior 
were most effective in preventing dirty eggs. 
Keeping the birds in the laying hou~es instead of giving them 
range increased the percentage of clean eggs. 
Under the condition which prevailed in this investigation 
covering the droppings platform with poultry netting did not 
affect the proportion of clean eggs. 
The use of a strip of gravel in front of the laying house did 
not significantly influence the percentage of dirty eggs. 
Apparently some breeds of chickens produc,e very few dirty 
eggs whereas other breeds kept under similar conditions produce 
more dirty eggs. 
The percentage of dirty eggs was higher among eggs gathered 
from trap nests in the morning than in the afternoon. 
More than 99 per cent of all eggs were clean before they came 
in contact with the nest. 
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It is estimated that in Missouri the loss from dirty eggs is more 
than one-half million dollars annually. An examination of 1800 
eggs received by a local produce house May 8, 1937 showed that 
56.9 per cent were clean; 29.3 per cent were slightly dirty; and 13.8 
were dirty. These figures illustrate conditions which frequently 
exist. 
Dirty eggs are a serious problem because: (1) the producer 
is penalized by a lower price when marketing them; (2) loss of 
quality in dirty eggs is greater than in clean eggs; and (3) dirty 
shell eggs decrea'se the consumer demand for eggs. It is most 
unfortunate that dirty shell eggs reach the ultimate cosumer. For-
tunately good poultry management can prevent the. occurrence of 
most of these dirty eggs and the frozen egg industry can and does 
utilize large quantities of them. 
In 1935 the Missouri Agricultural Experiment Station began 
an investigation of some of the management factors which influence 
the proportion of dirty eggs produced. This publication is based 
upon the results obta,ined and it is hoped these results may be help-
ful in reducing the loss from the production of dirty eggs. 
METHODS USED 
This investigation was made on the University of Missouri 
Poultry Farm. The observations extended from January 1 to 
August 1, 1936, and from October 1, 1936 to June 1, 1937. All 
observations eXicept those for June and July, 1936, were made by 
the same person. The eggs were assembled in the same room 
each day a'nd classified as to cleanliness. As far as possible the lil:ter 
and nesting material were all changed at the same time. An effort 
was made to hold all known factors constant. 
More than 66,000 eggs were classified as dirty, slightly dirty 
and clean. Figure 2 shows the appearance of these eggs. The clean 
eggs showed no trace of dirt on the shells. In the case of slightly 
dirty eggs the white-shelled eggs may be at a disadvantage beca'use 
a slight stain on a white shell would be noticeable whereas it might 
not be observed on a brown shell. In classifying eggs as dirties no 
such disadvantage exists. 
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Fig. 2.-Typical Clean, Slightl y Dirty, and Dirty Eggs. 
SEASONAL VARIATION IN THE PRODUCTION OF 
CLEAN EGGS 
That the percentage of clean ggs va ri es considerably throug h-
out the year is com mon knowl edge among gg dealers. A count 
of eggs received May 8, ] 9:37 by a local produce hou se showed that 
only 56.9 per cent were clean. The manag r sta ted that th e current 
receipts often contained even more dirty eggs. Better management 
practices by the producer wou l I no doubt in crease the propol'ti on 
of cl ea n eggs marketed. Whether the proportion of clean eggs can 
be kept constant throughout the yea r is doubtful. Tab le 1 shows the 
monthly dist ributi on of dirty eggs gathered from trap nests on th e 
University Pou ltry Farm where reasona bly good management prac-
tices were fo llowed. It wi ll be noted th at under these co nditions 
the pr portion of dirty ggs vari ed considerably, being- very low 
during hot and dry wewther and much hi g her during other seasons 
of the yea r. Prom these data it appears reasonable to assume tha·t 
where trap n ests are used one may xp ct less than 15 per cent of 
eggs which will b e classified as dirty or slightly dirty_ 
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EFFECT OF FREQUENCY OF GATHERING ON THE 
PROPORTION OF DIRTY EGGS 
It is logical to assume that the percentage of dirty eggs may 
be reduced by removing the eggs from open nests several times 
daily instead of only once each day. During April, 1937, one pen 
of Leghorn hens kept on the University Poultry Farm was given 
TABLE I.-MONTHLY DISTRIBUTION OF DIRTY EGGS GATHERED FROM TRAP 
NESTS. 
Dirty Slightly Dirty 
Month Eggs 
Laid 
No. % No. % 
1936 
t~b~~~~y::::: ====: :::::::::::::: ::: 3,511 400 11.4 151 4 .3 1,843 165 9.0 34 1.8 March ______________________________ 4,295 284 6.6 148 3.4 
U:~l~ ~~ ::: ::::: :::::: ::::::: :::: ::: 4,234 242 5.7 189 4.5 4,454 144 3.2 213 4.& June _________________ - _ - _ - ___ -_ - ___ 3,170 30 .9 235 7.4 July ______________________ - _________ 1,476 19 1.3 85 5.8 October ___ _____________ ., ___________ 4,999 373 7.5 420 8.4 No'Vember _________________ • ___ • ____ 6,473 575 8.9 490 7.6 December ________ . _____ • _________ • __ 7,017 294 4 .2 546 7.8 
1937 
t~b~~~~y: ~:::::: ::::::::::::::::::: 6,676 452 6.8 442 6.6 6,441 511 7.9 520 8.1 March ___________________ • __________ 6,433 466 7. 2 548 8.5 ApriL ______________ • _________ • _____ 5,328 397 7.5 526 9.9 
Totals_ - - - __ -- __ -- --- ___ -- -- __ --I 66,350 4,840 7.3 4,547 6.9 
access to open nests. Throughout the month, except for a period 
of four days, the time of gathering was alternated daily so that 
the eggs were gathered at the close of the day one day and four 
times the following day. Table 2 and Figure 3 show the results 
GATHER.ED FOUR. 
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Fig. 3.-The proportion of dirty, slightly dirty and clean eggs when the 
eggs were gathered once and four times daily. 
obtained. It is evident that by gathering the eggs four times daily, 
as compared to gathering them only at the end of the day, the 
percentage of dirty eggs was reduced one-half. This data sub-
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TABLE 2.-EFFECT OF FREQUENCY OF GATHERING ON THE PROPORTION OF DIRTY 
EGGS FOUND IN OPEN NESTS. LEGHORN HENS. APRIL, 1937 
Frequency of Gathering 
Dirty Slightly Dirty 
Eggs 
Gathered 
I I No. % No. % 
Four times daily---------------------1 183 
I 
11 
I 
6.0 16 
I 
8.7 One time (at end of day) _____________ 217 29 13.4 38 17.5 
stantiates the usual recommendations made for producing quality 
eggs. Frequent gathering is essential to a quality egg program. 
DARKENED NESTS 
In a laying house where open nests were used and the nests 
were located under the front of the droppings platform one-half 
the nests were opened on the front side so that they were relatively 
light whereas the other nests in this pen were opened on the 
opposite side so that they were darkened. Table 3 shows that 
there is a significant difference betwen the two methods of arrang-
TABLE 3.-DARKENED VS. LIGHTED (DAY LIGHT) NESTS. LEGHORNS 
PEN 18. MAY-JUNE, 1936. 
Nest 
Darkened ___ _____ _____ __ ___ ________ _ 
Lighted ____________________________ _ 
Egg. 
Laid 
394 
291 
No . 
12 
27 
Dirty 
% 
3.0 
9.3 
Slightly. Dirty 
No. 
27 
24 
% 
6.9 
8.2 
ing nests. Those nests arranged so they were relatively dark gave 
the better results . From the nests opening in front 82.5 per cent 
of the eggs galthered were clean and 9.3 per cent were very dillty 
while from the nests opening from the rear 90.1 per cent of the 
eggs gathered were clean and only 3.0 per cent classified as dirty. 
EFFECT OF TYPE OF NEST ON THE PERCENTAGE OF 
DIRTY EGGS 
Since most of this investigation was based on the production 
of eggs in trap nests, it was considered a:dvisable to compare the 
occurrence of dirty eggs in trap nests and in open nests. Two pens 
of Legholrn hens located in the same house and under otherwise the 
same management were used. One pen was equipped with trap 
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nests and the other with open nests which opened in front. The 
results obtained as shown in Table 4 indicat~ that a higher percent-
. TABLE 4.-EFFECT OF TYPE OF NEST ON THE PROPORTION OF DIRTY EGGs. 
LEGHORNS. JAN.-JULY, 1936. 
Nest Eggs 
Dirty Slightly Dirty 
Laid 
No. % No. % 
Trap nests. ~ ________________________ 2,114 139 6.6 124 5.9 Open nests .. _____ . ___________ _______ 1,996 381 19.1 206 10 .3 
age of clean eggs may be expected from trap nests than from open 
nests. The use of darkened open nests as indicated in Table 3 
would have reduced the proportion of dirty eggs produced in open 
nests. By using darkened nests and by ga·thering the eggs several 
times daily the differenoe between the cleanliness of eggs produced 
in trap nests and open nests probably would be negligible. 
THE EFFECT OF NESTING MATERIAL ON THE 
PROPORTION OF DIRTY EGGS 
That the cleanliness of the nests is a factor affecting the 
production of clean eggs is recognized genera:lly by poultrymen. 
Whether the nesting material is a factor influencing the occurrence 
of dirty eggs is a debatable question. As long as the nests are 
kept clean very few dirty eggs are gathered from the nests. In 
this investigation all nesting materials were changed as near as 
possible on the same day. Any dro·ppings which were found in 
the nests were removed. Chickens of the same variety (Single 
Comb White Leghorns) were used and the nests were all in 
the same house. All other known factors were kept the same for 
each nesting materia.J. Table 5 and Figure 4 show that excelsiolr. 
shavings, sawdust, and oat hulls gave best results. Straw which 
is quite generally used did not do a very good job of preventing-
dirty eggs. If the straw had been changed more frequently-
possibly the percentage of dirty eggs produced in straw nests 
would have been reduced. 
It should be noted that any nesting material used should 
be practically odorless, otherwise odors such as those sometimes. 
found in sawdust and shaving may be a·bsorbed by the eggs. 
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Fig. 4.-The effect of nesting material on the 
proportion of dirty and slightly dirty eggs re-
moved from the nests. 
TABLE 5.-EFFECT OF NESTING MATERIAL ON THE PROPORTION OF DIRTY EGGs. 
LEGHORNS IN PEN 28. JANUARY, 1936-ApRIL, 1937. 
Eggs 
Dirty Slightly Dirty 
Nesting Material 
Laid 
No. % No. % 
Stra w __________________________ ____ 5,509 561 10.2 556 10 .1 Excelsior ______ _________ _____________ 6,993 476 6.8 540 7.7 
~~~i;p:~~~ _~~l: _______ ~ ~ ~ ~== = = = = = = = = = = = = 3,314 319 9.6 373 11 . 3 2,574 295 11.5 311 12.1 
~~!,~~;\s::::::::::::::::::::::::::: : 3,259 193 5.9 263 8.1 2,553 J 63 6.4 223 8.7 Oat hulls _______ ' __________________ ___ 3,763 224 6,0 399 10.6 Ground corn cobs ____________________ 852 74 8.7 117 13.7 Cottonseed hulls _____________________ 1,990 169 8.5 288 14.5 
EFFECT OF LITTER ON THE PROPORTION OF DIRTY 
EGGS 
There were significant differences between the percentage of 
dirty eggs produced in pens in which different kinds of litter 
were used. This investigation attempted to find satisfactory 
litters for laying houses. Pens without litter (nega'tive controls) 
were not used because such management practice is not recom-
BULLETIN 384 9 
mended. Table 6 and 7 show the results obtained with Leghorns 
and Rhode Island Reds. Several litters gave satisfactory results. 
Straw, shaving, sugar cane pulp, oat hulls and wire floors gave 
the lowest percentage of dirty eggs. Sawdust was the only litter 
TABLE 6.-EFFECT OF LITTER ON THE PRODUCTION OF DIRTY EGGs. 
RHODE ISLAND RED PULLETS. JAN.-JULY, 1936. 
Litte r Eggs 
Laid 
Dirt y Slightly Dirty 
No. % No. % 
Stra w _____________ ________ _________ 623 18 2.9 12 1. 9 Shavings __________________ _____ _____ 882 37 4.2 18 2.0 Shavings ___ _________________________ 783 22 2.8 19 2.4 Oa t hulls ________ _____ ____ ___________ 727 35 4.8 24 3. 3 Wire __________ _________________ ____ 1,163 14 1.2 30 2. 6 
Totals __________ ______________ __ 4 , 178 126 3.0 103 2.5 
TABLE 7.-EFFECT OF LITTER ON THE PROPORTION OF DIRTY EGGs. 
LEGHORN PULLETS. OCTOBER, 1936-MARCH, 1937. 
Litter Egf~id 
Dirty Slightly Dirty 
No % No % 
Stra w ______________________________ 1,981 61 3.1 116 5 .9 Sha vings ________ ____________________ 2,395 123 5.1 111 4.6 Oat hulls _____ ________ ___ ____________ 1, 315 150 11.4 99 7 . 5 Sa w dust ____________________________ 2,360 21 2 9.0 173 7 . 3 Ground corn cobs ____________________ 706 35 5.0 31 4.4 Sugar cane pulp _______ ____ __________ 817 37 4 . 5 34 4.2 Wire _______________ _______ _________ 3,086 99 3. 2 115 3.7 
Totals __________________________ 12,660 717 5. 7 679 5.4 
of those used which gave relatively poor results. From the 
s'tandpoint of producing clean eggs the essential condition for 
the floor of the house is cleanliness. 
EFFECT OF CONFINEMENT ON THE PRODUCTION 
OF CLEAN EGGS 
Keeping the birds confined at all times instead of giving 
them range on the afternoon of days when the weather was fair 
increased the proportion of clean eggs gathered from the nes'ts. 
From October, 1936, to March, 1937, 12,600 eggs of which 88.9 per 
TABLE 8.-EFFECT OF CONFINEMENT ON THE PRODUCTION OF CLEAN EGGS. 
LEGHORN PULLETS. OCTOBER, 1936-MARCH, 1937. 
Management Eggs 
Dirty Slightly Dirty 
Laid No. I % No. % 
Confined _____ • ______ ________________ 12,660 717 I 5.7 679 5.4 Range in fair weather __ .... ____________ 27,337 2,138 7. 8 2,580 9 .4 
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cent were clean, were gathered from the pens where the birds 
were confined and 27,337 eggs of which 82.8 per cent were clean, 
were gathered from the pen where the birds were given range dur-
ing the afternoons in fair weather. These differences are significant 
and of practical importance. Table 8 shows the results obtained. 
COVERING THE DROPPINGS PLATFORM WITH 
POULTRY NETTING 
Dirty droppings platforms are considered to be a cause of dirty 
eggs. That some birds walk over the droppings and later walk over 
the eggs in the nests soiling some of them is probably true but 
whether this condition is responsible fDr a significant number of 
dirty eggs may be questioned. Table 9 shows the percentage of 
TABLE 9.-EFFECT OF COVERING THE DROPPINGS PLATFORM WITH POULTRY 
NETTING ON THE PROPORTION OF DIRTY EGGs. 
Dirty Slightly Dirty 
.Breed ~~~r;:!S Eggs Laid 
No. % No. % 
Leghorns ________ Covered with poul- 1,410 55 3.9 58 try netting ______ 4.1 
Open-
1,798 72 Leghorns ________ cleaned monthly_ 4.0 64 3.6 
Barred Rocks ____ 
Covered with poul-
270 11 9 try netting ______ 4.1 3.3 
Open-
12 Barred Rocks ____ cleaned monthly_ 313 3. 8 13 4.1 
dirty eggs gathered from trap nests in Pen 1 where the droppings 
platform was screened and from trap nests in Pen 2 where the 
droppings platform was open and the droppings were cleaned 
only once each month. In both of these pens Leghorn breeding 
hens were kept and the floor space per bird was 10 square feet 
or more and the roosting perch space n:ot less than 15 inches per 
bird. Under these conditions covering the droppings platform 
with poultry netting did nDt reduce the proportion Df dirty eggs. 
The table also shows the results obtained during April, 1937 
with Barred Rock pullets kept in pens where the floor space per 
bird was 6 square feet or more and the roosting perch space not 
less than 8 inches per bird. The birds in pen 9 could walk over 
the droppings platform where the droppings remained during 
the entire month. Pen 11 had poultry netting placed beneath the 
roosts so that the birds could not walk over the droppings. Under 
these conditions covering the droppings platform with poultry 
netting did not influence the proportion of clean eggs. 
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DIRT YARDS vs. GRAVEL AND DIRT YARDS 
A larger proportion of dirty eggs received in the markets 
following a rainy period suggests that muddy yards increase the 
percentage of dirty eggs produced. To test this theory two pens 
were arranged so that one pen had an outside dirt yard 20 feet by 
120 feet while the other pen had a yard of the same size but for 
12 feet in front of the house this yard was covered with gravel. 
Rhode Island Red pullets were in these pens from J a'11uary to July, 
1936, and New Hampshire pullets were in the pens from October, 
1936 to March, 1937. The results as shown in Table 10 indicate 
TABLE 1O.-DIRT YARDS AS COMPARED TO GRAVEL AND DIRT YARDS. 
NEW HAMPSHIRE AND RHODE ISLAND RED PULLETS. 
JAN. 1936-MARCH 1937. 
Eggs 
Laid 
Dirty SlightlY Dirty 
Yards 
'Gravel and d irt yards________________ 2,052 Dirt yards_ _ ______________ ____ ____ _ _ 3,225 
No. 
21 
70 
'Gravel covered the dirt yard for 15 fe et in front of the house. 
% 
1.0 
2.2 
No. 
34 
63 
% 
1.7 
2.0 
that when the phlegmatic breeds are used and good management 
practices are followed the percentage of dirty eggs may be very 
small and no significant difference between the number of dirty 
eggs produced where the birds have access to dirt yards as com-
pared to gravel and dirt yards. 
INDIVIDUAL AND BREED DIFFERENCES 
That some breeds when trapnested under the same conditions 
produce a greater proportion of clean eggs than other breeds is 
shown by Table 11. The more phlegmartic breeds produced more 
clean eggs than did the more nervous breeds. An explanation of 
this difference may be that the more nervous birds tried to free 
themselves from the trap nests and thereby soiled the eggs by 
walking over them. It is likely that this difference would disap-
pear if open nests were used instead of trap nests. Poultrymen 
who trap nest their flocks and pedigree eggs haye reported that 
some individuals produce more dirty eggs than do other birds of 
the same variety kept under the same conditions. Our observations 
substantiate that conclusion. Some hens produce mostly dirty 
eggs because they deposit droppings in the nest after laying. 
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TABLE ll.-BREED DIFFERENCES IN THE PROPORTION OF DIRTY EGGS GATHERED 
FROM TRAP NESTS. APRIL-MAY, 1937. 
Breed 
New Hampshire Pullets ______________ _ 
White Rock Pullets _________________ _ 
R. l. Red Hens _______________ • _____ _ 
R. l. Red Pullets ___ . _______________ _ 
Barred Rock Pullets _________________ _ 
White Leghorns _____________________ _ 
Eggs 
Laid 
751 
436 
1,004 
1,063 
1,220 
1,821 
No. 
6 
6 
27 
15 
58 
135 
Dirty 
HOUR OF LAYING 
% 
.8 
1.4 
2.7 
1.4 
4.8 
7.4 
Slightly Dirty 
No. 
3 
9 
22 
39 
51 
123 
% 
.4 
2.1 
2.2 
3.7 
4.2 
6.8 
A greater proportion of dirty eggs were gathered from trap 
nests during the morning than during the afternoon. The attendant 
removed the birds from the trap nests in the morning behveen 
7 and 7 :30, 9 and 9 :30, 11 and 11 :30 and in the afternoon about 
1 :30 and 3 :15. The percentage of dirty eggs found during the 
TABLE 12.-RELATION OF TIME OF LAYING AND THE OCCURRENCE OF DIRTY 
EGGS IN TRAP NESTS. LEGHORN PULLETS. 
Time of Gathering 
7 and 9 a. m. _______________________ _ 
11 a. m. ___________________________ _ 
1:30 p. m. __________________________ _ 
3 p. m. ____________________________ _ 
Eggs 
Gathered 
5,114 
2,642 
2,372 
1,489 
No. 
688 
228 
177 
77 
Dirty 
% 
13.5 
8.6 
7.5 
5.2 
Slightly Dirty 
No. 
779 
323 
262 
131 
% 
15.2 
12.2 
11. 0 
8.8 
morning and during the afternoon are given 111 Table 12. The 
attendant reported that more eggs were soiled during the early 
morning by droppings being deposited in the nests. 
THE PERCENTAGE OF EGGS STAINED WITH BLOOD 
"" 
Approximately !)9 per cent of all eggs laid have clean sl1ells 
when they are laid and before they come in contact with the 
nest. A few eggs are stained w~th blood from the hen. The 
number of these eggs is less than one per cent. An observation of 
20,933 eggs showed only 154 eggs stained with blood. 
